To study the influence of albumin on changes of liver function in the extrahepatic biliary obstruction through an experimental model in rats. METHODS: Sixty rats were divided into four groups: Group C (Control): 6 animals. Group M (Fictitious Operation): 18 rats underwent laparotomy and handling of the bile ducts; Groups O (extrahepatic biliary obstruction) and A (Treated with 2% albumin): 18 animals in each group underwent ligation of the ductus liver; The animals in groups M, O and A were divided into three subgroups of 6 animals each to be killed in the 7, 14 and 21 days postoperative (POD). Blood was drawn for determination of total bilirubin (TB), indirect bilirubin (IB), direct bilirubin (DB), alkaline phosphatase (ALP), aspartate aminotransferase (AST) and alanine aminotransferase (ALT). RESULTS: On POD 7, BI levels were 4.5 mg / dl in group O and 2.1 mg / dl in group A (p = 0.025). On the 14th POD, the levels of PA were 1185.2 U / l in the group and O 458.3 U / l in group A (p = 0.004). ALT levels were 101.7 U / l in the group O and 75.7 U / l in group A (= 0.037). On POD 21, the levels of ALP were 1069.5 U / l in the group O and 468.3 U / l in group A (p = 0, 004). CONCLUSION: The administration of albumin reduced the serum levels of bilirubin in the 7th day of supplementation
Introduction
The extrahepatic biliary obstruction is associated with high rates of postoperative morbidity and mortality. Regardless of origin, it is associated with morphological and functional damage of the liver 1, 2 , and a lower immune resistance. Hepatic changes may be evidenced by increased serum levels of direct bilirubin, resulting from canalicular backscatter, increased levels of alkaline phosphatase (ALP), gamma-glutamyltranspeptidase (gamma-GT), while levels of alanine and aspartate transaminase (AST and ALT) can be found in normal or high, all due to changes in hepatocyte membrane secondary to bile stasis 3, 4 . In addition to the dam itself bladder, other possible mechanisms of injury include the production of free radicals 5, 6 . Albumin is the most abundant protein in plasma and corresponds to about 55-60% of total plasma proteins 5, 6 . The synthesis of albumin in the liver and its secretion into the portal circulation by the same occurs soon after 5, 6 . The colloid osmotic pressure of interstitial fluid that "bathes" the hepatocyte is the most important regulator of its production 5 . Their production also depends on food intake and fasting, specifically the diet deficient in protein, leads to a drastic reduction in their serum 5 . It is degraded by a variety of body organs 5, 6 . Its functions are: the maintenance of colloid osmotic pressure, the carrying of substances, anticoagulation role in the metabolism of endogenous substances and interest in the maintenance of plasma pH and microvascular integrity 5, 6 . Another function performed by albumin, and of particular interest in this work is that under physiological conditions albumin plays a significant antioxidant role 5, 6 . It inhibits the production of free radicals by polymorphonuclear leukocytes and this must be related to the abundance of sulfhydryl groups in its molecule 5 . As implication, hypoalbuminemic patients have a lower potential to reduce levels of free radicals 5, 6 . Oxidative stress plays an important role in the activation of hepatic stellate cells. Antioxidants such as albumin, can prevent this activation and their subsequent role in liver fibrogenesis 7 . Studies show that there is a decrease in plasma levels of albumin in rats with common bile duct ligation, although they have conflicting results 8, 9 , with two weeks of the beginning of the experiments, probably due to increased capillary permeability and a lack of compensation by increasing its hepatic synthesis, to a decrease of the same, and also by an increase in plasma volume after four weeks of the beginning of the experiment 10 . This study was designed with the aim of studying enzymatic changes in rats subjected to ligation of the extrahepatic bile duct and the influence of albumin supplementation in these animals.
Methods
This study was conducted at the Laboratory of Experimental Surgery at the University of Brasilia. The study protocol was approved by the Ethics Committee of Animal Use in Research with the University of Brasilia. All surgical procedures were performed with 2% Xylazine (10mg/kg) and ketamine 10% (100mg/kg) applied intramuscularly. Then, there was abdominal trichotomy, antisepsis with iodine alcohol and laparotomy.
Animals and experimental design
Sixty male Wistar rats weighing 250 to 350g and 90 days of age were divided into four groups:
• Group C: 06 normal animals (control);
• Group M: 18 rats underwent laparotomy with handling of the bile ducts, but without ligation of the hepatic duct, divided into M1, M2 and M3, which will be sacrificed at 7, 14 and 21 days after the manipulation;
• Group O: 18 animals underwent laparotomy with ligation of the hepatic duct, divided into O7, O14 and O21, which will be sacrificed at 7, 14 and 21 days after bile duct ligation;
• Group A: 06 animals underwent laparotomy with ligation of hepatic duct who were treated with albumin 2% (aqueous solution) ad libitum and divided into A7, A14 and A21, which will be sacrificed at 21 days and 7.14 after manipulation, for 21 days.
During the period of the study, the animals were kept in cages for 5 animals. The animals were kept at room temperature and were subjected to a light / dark cycle of 12 hours each. All animals received rat chow and water ad libitum whereas in the case of animals treated group (group A), the water contained 2% albumin.
Blood samples were collected immediately before euthanasia each rat. We made measurements of bilirubin, aminotransferases and alkaline phosphatase.
Statistical analysis
The results were analyzed with the Kruskal-Wallis followed by Dunn's method for comparison between groups, with a significance of 5% (p <0.05) for all parameters.
Results

Bilirubin and alkaline phosphatase
Among the groups O and A, at day 7, there was a significant difference in levels of indirect bilirubin (BI = 4.5 mg / dl in group O compared to 2.1 mg / dl in group A), p = 0.025. In animals subjected to 14 days of supplementation with albumin there was no difference in serum levels of ALP (AL P = 1185. 
Discussion
The jaundice is a frequent manifestation of malignant or benign diseases of the extrahepatic bile ducts, with high morbidity and postoperative mortality 11 . The main reported complications are sepsis, haemorrha.ge, renal failure, hypersensitivity to endotoxin, among others 11, 12 . Our study using the bile duct ligation as a model of extrahepatic cholestasis, both in the groups treated with albumin as the untreated perrmitiu that the biochemical changes resulting from hepatic cholestasis were evident.
When comparing the group with the Group Trashed treated with albumin, it was observed that there was a lower value of serum bilirubin serum after 7 days in the treated group, although it was not observed even after 14 and 21 days. Observing that there was no difference in the amount of direct bilirubin, albumin supplementation appears to have a protective effect on the ability of bilirubin conjugation in the short term by reducing the levels of non-conjugated fraction.
The alkaline phosphatase levels were lower in the group treated with albumin, the end of 14 and 21 days when compared to the group blocked in the absence of supplementation, suggesting a protective effect also in the canalicular secretion.
Although not expected that the levels of AST were lower in Group Albumin + blocked, since albumin has an antioxidant effect 5, 6 , this result was not observed at any time. Like previous studies have demonstrated the antioxidant effect of albumin 5, 6 and taking into account that one of the processes involved in the development of liver injury induced by cholestasis would be to increase local release of free radicals, we raised this possibility to explain the smaller FAL indices found in our experiment.
Due to the AST found in our experiment, suggesting that enteral administration of albumin is not protective against liver damage secondary to biliary obstruction, at least at the mitochondrial level.
Finally, when comparing these same groups, the albumin-rich diet showed a protective effect in the short term, at least with respect to the permeability of the membrane hepatócioto. ALT levels tended to be lower at 7 days, although p > 0.05, while the difference was 14 days (p = 0.037). These levels are compared to the normal range by observing the control group. These results, however, remained to the end of 21 days may be due to the antioxidant properties of albumin. However, further studies are needed to affirm this.
Conclusion
The administration of albumin to rats with experimentally induced extrahepatic biliary obstruction caused a reduction of serum bilirubin in the initial phase of treatment.
